Valvular endocarditis due to Mycobacterium tuberculosis is a rare clinical entity. It is usually manifest in the context of disseminated tuberculosis in immunocompromised patients. This report describes a unique case of a 30-year-old immunocompetent man with an incidental finding of tuberculous valvular endocarditis. The patient had a large mass on the anterior mitral leaflet and severe mitral regurgitation. He underwent mitral valve replacement and Mycobacterium tuberculosis was cultured from the valve vegetation and the right atrial masses. Post-operative recovery has been uneventful without relapse for 24 months. 
A 30-year-old man was referred due to fever with progressive dyspnoea for 2 months. Physical examination was remarkable for fever (38.58C). The cardiovascular examination revealed an apical 3/6 pansystolic murmur decreased with inspiration and radiating to the axilla consistent with significant mitral regurgitation. Jugular venous pressure was estimated at 20 mmHg. Grade 2/4 peripheral oedema was noted. Bibasilar rales were present in both lungs. Chest roentgenogram showed interstitial pulmonary oedema with a small left pleural effusion. Electrocardiogram demonstrated right bundle branch block. Laboratory data revealed a normochromic normocytic anaemia with haemoglobin of 99 g/L, white blood cells of 14 000 per mL with 83% neutrophils, and serum creatinine of 1.9 mg/dL. Serial cardiac enzymes were normal. With the provisional diagnosis of infective endocarditis, three sets of blood cultures were drawn and antibiotics (vancomycin and amikacin) were started together with anti-failure medications. Transthoracic echocardiogram (TTE) showed a mildly dilated left ventricle with normal systolic function (ejection fraction ¼ 60%). A 29 Â 10 mm highly mobile mass was seen attached to the tip of the anterior mitral leaflet with a flail segment of the anterior leaflet. Colour Doppler echocardiography confirmed severe eccentric posteriorly directed jet of mitral regurgitation ( Figure 1 , Supplementary data, Videos S1 and S2). There was also severe tricuspid regurgitation with moderate pulmonary hypertension. The aortic and pulmonic valves were normal.
Blood cultures were negative after extended culture. Fever persisted with no improvement in the overall clinical condition. Cardiac surgery was planned on the 5th day of the admission. Operative findings revealed multiple, small, dense, yellowish masses in the right atrium with caseating appearance and a large vegetation on the friable perforated anterior mitral leaflet with ruptured chordae (Supplementary data, Figures S1 and S2). The mitral valve was excised and replaced with 31 mm mechanical prosthesis. The dense yellow areas inside the right atrium were cleaned and samples sent for culture and histopathology. The immediate post-operative course was uneventful.
Samples from the right atrial masses and mitral valve vegetation were negative for bacteria and fungi. Histology was non-diagnostic with no definitive granulomas. At Day 20 postoperative, positive cultures for Mycobacterium tuberculosis (M. tuberculosis) from both sites were detected and were sensitive to all anti-tuberculous medications. Four antituberculous drugs (isoniazid, ethambutol, rifampicin, and pyrazinamide) were administered for 2 months and thereafter isoniazid and rifampicin for 10 months. Post-operative recovery was subsequently unremarkable with resolution of heart failure symptoms. The patient was discharged from the hospital and was symptom-free after 24 months of follow-up.
Discussion
To the best of our knowledge, this is the first case of tuberculous mitral valve endocarditis in an immunocompetent alive patient in association with right atrial tuberculoma. Tuberculous valvular endocarditis is a rare disease with most reports coming from autopsy series. 1, 2 In 1826, Laennec was the first to describe cardiac tuberculosis, assigning the heart as the 13th organ affected in the order of frequency. 3 In 1906, a large series of 7683 cases of tuberculosis reported myocardial involvement in 0.62% cases. 4 Tuberculous valvular endocarditis is usually manifest in the context of miliary tuberculosis and after valve replacement with an infected prosthetic homograft. 5 -11 Porcine prosthetic valves and water used in the cardioplegia cooling solution have been reported as sources of atypical mycobacterial contamination. 7, 8 Two reports have been found in the literature of tuberculous valvular endocarditis in immunocompetent alive patients in the absence of miliary tuberculosis. 12, 13 Klingler et al. reported one patient with severe mitral valve regurgitation due to a perforation of the anterior mitral leaflet. Histology showed a calcified nodule with multiple granulomata and cultures from the vegetation grew M. tuberculosis. 12 Sogabe and Ohya described a case of acute aortic insufficiency caused by tuberculous endocarditis associated with annular subvalvular left ventricular aneurysm beneath the aortic valve. Histopathological findings of the excised aortic cusps were diagnostic of tuberculous endocarditis. However, live acid-fast bacilli were not detected either in serial blood cultures or the surgical specimens. 13 In our patient, the mitral valve was the culprit and the histology was non-diagnostic, but cultures were positive. The unique feature in our case is the tuberculous involvement of the right atrium in addition to tuberculous mitral valve endocarditis. Although rare, other sites of tuberculous heart involvement include coronary arteries, atrial and ventricular tuberculoma, and tuberculous myocarditis and pericarditis. Atrial and ventricular tuberculoma originate from the endocardium and can be visualized by echocardiography as dense masses similar to atrial myxoma. During surgery, encapsulated tumours containing dough-like, yellowish-white substance have been noticed, with M. tuberculosis seen on smear and culture. 12 The difficulty in the diagnosis of this disease is due to slow growth of the mycobacterium. Although histopathological findings are essential for definitive diagnosis, premortem diagnosis of tuberculous endocarditis is difficult as represented by the low rate of diagnosis of tuberculosis and infective endocarditis. 13, 14 Anti-tuberculous medications are one of the key treatments to prevent post-operative recurrence. We used isoniazid, rifampicin, ethambutol, and pyrazinamide for 2 months and then rifampicin and isoniazid for 10 months. The patient made a good recovery with no recurrence in 24 months post-operative.
This report highlights the rare case of tuberculous mitral valve endocarditis and right atrial tuberculoma in an immunocompetent individual diagnosed by cultures for M. tuberculosis. Prompt surgical resection of the infected tissue and timely administration of anti-tuberculous therapy can be curative. 
